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ABSTRACT: 

A method and system for discovering the location of a storage router, and therefore the attached 
storage devices, in a fibre channel network using the storage router's fully qualified domain name 
to ultimately determine the storage router's arbitrated loop physical address (AL_PA). An internet 
protocol domain name query containing the fully qualified domain name is sent from a host 
computer over the storage area network to a domain name server to determine an Internet 
Protocol address for the storage router. The domain name server replies with the storage router 
Internet Protocol address. The host computer then sends an address resolution protocol request 
containing the Internet protocol address over the storage area network to determine a node 
name for the storage router. The storage router replies with its node name. The host computer 
then sends an FCP request containing the storage router's node name over the storage area 
network to determine an arbitrated loop physical address of the storage router. The storage 
router replies with its arbitrated loop physical address. The host computer can use a variety of 
standard inquiries discover storage devices attached to the storage router. The communication 
can then continue in fibre channel protocol between the storage and the host computer 
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(57) Abstract 

A method and system for discovering the location of a storage router (16, 18), and therefore the attached storage devices (30, 70), in 
a fibre channel network (10) using the storage router's fully qualified domain name to determine the storage router's arbitrated loop physical 
address (AL PA). A domain name query is sent from a host computer (14) over the network to a domain name server (20) to determine 
an IP address for the storage router (16, 18). The domain name server (20) replies with the storage router IP address. The hostcomputer 
(14) then sends an address resolution protocol request containing the IP address over the network to determine a node name for the storage 
router (16, 18). The storage router (16, 18) replies with its node name. The host computer (14) then sends an TCP request containing the 
storage router's node name over the network to determine AL PA of the storage router (16, 18). The Storage router (16, 18) replies with its 
AL PA. The host computer (14) can use a variety of standard inquiries to discover storage devices (30, 72) attached to the storage router 
(16, 18). 
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SYSTBM AND METHOD FOR RESOLVING FIBRE CHANNEL 

DEVICE ADDRESSES ON A NETWORK 
USING THE DEVICE'S FULLY QUALIFIED DOMAIN NAME 



T^rffNTCAL FIELD OF THE INVENTION 

The present invention relates generally to computer 
systems and methods , and more particularly, to a system and 
method for determining a fibre channel device address on a 
5 storage network using the device's fully qualified domain 
name. 

PAryOROTJND OF THE INVENTION 

Fibre channel is the name of an integrated set of 

10 standards being developed by the American National 

Standards Institute (ANSI) . Fibre channel is a hybrid 
channel and networking data transport medium. 

Fibre channel topology can be selected depending on 
system performance requirements or packaging options. 

15 Possible fibre channel topologies include point-to-point, 
crosspoint switched or arbitrated loop. In any of these 
fibre channel topologies, SCSI storage devices, such as 
hard disk storage devices and tape devices, can be used to 
store data that can be retrieved by a software application. 

20 In order to save or retrieve data from any particular 
storage device, that device must first be located. 

Conventionally, fibre channel storage devices have 
been directly attached to a fibre channel I/O bus on a 
server. Thus, to discover the SCSI device, the server with 

25 an application on it can scan its fiber channel I/O buses 
to discover what storage devices are attached and the 
application can determine whether the storage device is 
compatible with the application. 

With the relatively recent development of storage area 

30 networks incorporating storage routers, locating both the 
router and storage devices associated with that router 
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presents some challenges. In a storage area network, the 
I/O bus is geographically distributed throughout the 
storage area network. Storage routers, to which the 
storage devices can be locally attached, can be moved from 
one physical location to another depending on the needs at 
various times. This change in physical location of storage 
routers (and thus change in physical addresses) presents 
problems in locating both the storage router and storage 
devices in the storage area network. 
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CUTMMAKY OF THE INVENTION 

The present invention provides a system and method for 
discovering a fibre channel device in a network that 
substantially eliminates or reduces disadvantages and 
5 problems associated with previously developed discovery 
systems and methods . 

More specifically, the present invention provides a 
system for determining a fibre channel device address on a 
storage network using the device's fully qualified domain 

10 name. To accomplish the fibre channel device discovery, a 
domain name query is sent from a host computer to a domain 
name server that includes the fully qualified domain name 
of the device (such as a storage router) in order to obtain 
the Internet Protocol address for the storage router. 

15 After locating the Internet Protocol address for the 

storage router based on the fully qualified domain name, 
the domain name server will send the storage router's 
Internet Protocol address to the host computer. The host 
computer then sends an address resolution protocol request 

20 containing the storage router's Internet protocol address 
over the storage area network to determine a node name for 
the storage router. The storage router gets the request 
and responds with an address resolution protocol reply 
containing its node name to the host computer. The host 

25 conputer sends a fibre channel address resolution protocol 
request containing the storage router node name to the 
storage router to determine the router's physical address. 
The storage router responds with a fibre channel address 
resolution protocol reply containing the storage router's 

30 physical address to the host computer. 

The invention can then be used to discover storage 
devices attached to the storage router. After the storage 
router physical address is located, an inquiry can be made 
to determine the physical address of the storage devices, 
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and whether the storage devices are compatible with the 
client application accessing the storage devices. 

The present invention provides an important technical 
advantage by discovering the fibre channel address (a 
storage or FCP/SCSI protocol) of a storage router using the 
storage router's fully qualified domain name (a networking 
or IP protocol) . 

The present invention provides another technical 
advantage by facilitating the discovery of a fibre channel 
storage device in a storage area network that is compatible 
with an application using the fully qualified domain name 
of the storage router to which that storage device is 
locally attached. 

The present invention provides another technical 
advantage by allowing a server to locate a particular fibre 
channel device in a storage area network even if the 
storage router to which the device is attached has changed 
physical location. 
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RPTEF DESC RIPTION OF THE DRAWINGS 

For a more complete understanding of the present _ 
invention and the advantages thereof, reference is now made 
to the following description taken in conjunction with the 
accompanying drawings in which like reference numerals 
indicate like features and wherein: 

FIGURE 1 shows an exemplary storage area network 
incorporating an embodiment of the present invention; and 

FIGURE 2 is a flow diagram illustrating one embodiment 
of the method of discovering a fibre channel device's 
physical address from its fully qualified domain name. 
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TTRTATTiKD DESCRIPTION OF THK INVENTION 

Preferred embodiments of the present invention are 
illustrated in the FIGURES, like numerals being used to 
refer to like and corresponding parts of the various 
5 drawings . 

Fibre channel can support both Internet protocol (IP) 
or small computer system interface (SCSI) /fibre channel 
protocol (FCP) . The present invention uses a storage 
router's fully qualified domain name (IP) to discover the 

10 address of the storage router in order to locate and use a 
storage device attached to the storage router within a 
storage area network using fibre channel. 

In a fibre channel storage area network, each storage 
router has an arbitrated loop physical address (AL_PA) 

15 which is an FCP address. However, the AL_PA can change 

each time a device is inserted into the arbitrated loop or 
a loop initialization occurs. Thus, the AL_PA is a dynamic 
address. The AL_PA of a storage router must be discovered 
in order to communicate from the server to that storage 

20 router. In addition, every fibre channel device, such as a 
storage router, has an organizationally unique fully 
qualified domain name and IP address associated with it. 
Unlike the AL_PA, the fully qualified domain name and IP 
addresses are static addresses that do not change. Thus, a 

25 particular storage router will always have the same fully 
qualified domain name and IP address, but the AL_PA 
associated with the storage router can change. However, 
once the AL_PA of a storage router is known, a client 
application on a host computer can locate any storage 

30 devices associated with that storage router. 

FIGURE 1 shows an exemplary fibre channel storage area 
network 10 containing an arbitrated loop 12 connecting a 
host computer 14, a first storage router 16 and a second 
storage router 18. A domain name service server 20 (or dns 

35 server) is fibre channel attached to the storage area 
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network 10. Storage devices 30 are directly attached to 
storage router 16, while storage device 72 is directly 
attached to storage router 18. As shown in FIGURE 1, 
storage devices 30 are SCSI hard disk devices while storage 
5 device 72 is a SCSI tape drive to provide the storage 
capability of the storage area network. 

Storage routers 16 and 18 include a processor for 
executing software programs and memory for storing software 
programs and data files. The storage router used in 

10 conjunction with the present invention must support at 
least two protocols on its Fibre Channel interface 
connected to the storage area network: Fibre Channel 
Protocol (which is SCSI encapsulated over fibre channel), 
which can be used by the host computer to discover and 

15 communicate with SCSI storage devices attached to the 

storage router, and Address Resolution Protocol (ARP) /Fibre 
Channel Address Resolution Protocol (FARP) , which can be 
used by the host to discover the location, or fibre channel 
address, of the storage router. 

20 The dns server 20 contains a record resource look-up 

table 24 of fully qualified domain names correlating to IP 
addresses for devices on the network 10. The host computer 
14 can contain a device name file 26 of fully qualified 
domain names for storage routers on the storage area 

25 network 10. Further, a client application 28 resident on 
or accessible by the host computer 14 can optionally 
include the fully qualified domain name for each storage 
device locally attached to each storage router it wishes to 
access. For example, with reference to FIGURE 1, storage 

30 router 16 could have a fully qualified domain name of 

u clarion.hp.com" and storage router 18 could have a fully 
qualified domain name of *redwoodl .crossroads. com" . Tape 
drive 72 is connected to storage router 18, or 
w redwoodl . crossroads . com* , and the device name file 26 

35 would identify tape drive 72 with storage router 18. 
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Likewise, hard disk storage devices 30 would be associated 
with storage router 16, or "clarion. hp.com" on the host 
name file 26. 

The present invention will be described using the 
5 exemplary arbitrated loop fibre channel topology as shown 
in FIGURE 1. It should be understood that the present 
invention is equally applicable to other fibre channel 
topologies. It should further be understood that 
additional arbitrated loops having additional storage 

10 router (s) and additional storage device (s) could be part of 
the storage area network 10. It should be further 
understood that the present invention can work to discover 
either native SCSI or fibre channel storage devices behind 
a storage router. 

15 In order to communicate with a Fibre Channel device, 

such as a storage router, the host computer must be FCP 
compatible and needs to discover the AL_PA for the device. 
The host computer 14 communicates with SCSI storage devices 
30 and 72 through the storage routers 16 and 18, 

20 respectively. The storage device's AL__ PA can be determined 
if the AL_PA of the storage router is known. A storage 
router is addressable on its Fibre Channel interface by its 
IP address that is saved in the storage router memory. 
These IP addresses are generated using standard Internet IP 

25 address acquisition techniques, currently through InterNic. 
This IP address for the storage router is saved as a 
resource record in resource record look-up table 24 on the 
dns server 20 connected to the storage area network 10. 

Host computer 14 in FIGURE 1 may need access to any of 

30 the storage devices 30 and 72 in the storage area network 
10. However, the host computer 14 must obtain or discover 
the location of that particular storage device. With the 
present invention, the host computer 14 utilizes both IP 
and FCP to first discover the location of the storage 

35 router associated with the storage device desired based on 
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that storage router's fully qualified domain name. The 
present invention does this by acquiring and translating _ 
from the storage router IP address to the storage router's 
node name and from node name to AL_PA. The host computer 
5 14 can then perform a standard inquiry to determine the 

storage devices connected to that router to allow the host 
computer to communicate with a compatible storage device. 

With reference to FIGURE 2, a description of how the 
host computer 14 can discover a storage device location 

10 based on the storage router's fully qualified domain name 
is provided. At step 1, a dns query software program 32 
resident on the host computer 14 sends a query to the dns 
server 20 requesting a response as to what storage router 
has a particular fully qualified domain name. For example, 

15 if storage router 18 has the fully qualified domain name, 
"redwoodl. crossroads. com" , then the dns request for fully 
qualified domain name n redwoodl . crossroads . com" will be a 
request for the IP address of storage router 18. As 
discussed above, the fully qualified domain name is a 

20 static address, while the AL_PA is a dynamic name. While 
the client application knows the fully qualified domain 
name of the storage router in the storage area network, the 
current AL_PA for that storage router will not necessarily 
be known. The dns query would be in traditional Internet 

25 protocol that would be sent out over the fibre channel host 
bus adapter. The fibre channel host bus adapter at the dns 
server 20 can receive and process both IP and ARP/FARP 
messages . 

The dns server 20 has a look-up table 24 of resource 
30 records that correlates fully qualified domain names to IP 
addresses for storage routers on the arbitrated loop 12. 
At step 2, the dns server 20 receives the dns query packet 
and replies to the host computer 14 with the IP address for 
storage router 18 using a dns reply software program 34 
35 resident in memory on the dns server 20. At step 3, the 
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host computer 14 receives the storage router's IP address 
and sends a broadcast address resolution protocol (ARP) 
request over the storage area network 10 that includes the 
IP address for storage router 18. The ARP request is sent 
5 by an ARP request software program 36 resident on or 

accessible by the host computer 14, This ARP request is a 
request to find the FC node name that matches the IP 
address sent in the request. In other words, this ARP 
request is designed to swap the storage router's IP address 

10 for the storage router's FC node name. Each fibre channel 
device has an organizationally unique FC node name. This 
unique FC node name (or world wide name) is currently 
defined to begin with an OUI (or organizationally unique 
identifier) and has an eight byte total length. It should 

15 be understood that the present invention can still 

accomplish its intended results based on any structure of 
unique FC node name. 

At step 4, storage routers 16 and 18 in the storage 
area network 10 receive the ARP request with the IP address 

20 for storage router 18, and only storage router 18 (because 
it was the router matching that IP address) sends an ARP 
reply containing its FC node name. Only the particular 
storage router having the IP address in the ARP request 
will reply to the ARP request. The ARP reply can be sent 

25 using an ARP reply software program 38 resident on each 
storage router. The host computer 14 receives the ARP 
reply including the node name of storage router 18 and can 
cache the node name. The host computer 14 has now gone 
from the fully qualified domain name of the router to the 

30 router's FC node name. 

At step 5, the host computer 14 sends a broadcast 
fibre channel address resolution protocol (FARP) request 
that includes the node name for storage router 18 to the 
storage area network 10 to request the AL_PA (or Port_ID) 

35 of storage router 18. This FARP request can be sent using 
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a FARP request software program 40 resident on or 
accessible by the host computer 14. At step 6, storage 
router 18 sends a FARP reply using a FARP reply software 
program 42, the FARP reply including the storage router's 
5 18 AL_PA (or Port ID) to the host 14. The host 14 has now 
discovered the AL_PA for storage router 18 from the 
router's fully qualified domain name. In this manner, the 
AL__PA for storage router 18 is discovered. 

In an optional step 7, the host computer 14 can 

10 perform a number of known discovery methods (as defined in 
various SCSI specifications) to determine the physical 
locations of storage device 72 directly attached to the 
storage router 18. For example, the host computer 14 can 
issue inquiries to every AL_PA by walking through all 

15 possible luns (FCP_LUN) at each AL_PA, or a REPORT LUNS to 
discover storage device 72 attached to storage router 18 
and determine whether the application is compatible with 
storage device 72. The AL_PA for storage router 16, and 
therefore, storage devices 30, can be discovered similarly. 

20 After the discovery of a compatible storage device 30 or 72 
has occurred, the communication between the storage device 
and the application at the host computer can occur using 
FCP, rather than IP or some other protocol. If none of the 
storage devices locally attached to the storage router 18 

25 are compatible, the host computer 14 could execute steps 1- 
7 again with storage router 16 and storage devices 30, or 
any other storage router on the storage area network 10. 

It should be understood that the dns query software 
program 32, the ARP request software program 36, and the 

30 FARP request software program 40 can all comprise a single 
host software package accessible by the host computer and 
executed through the host computer 14 processor. 
Furthermore, each of these host software programs could be 
included in the client application 28 resident on the host 

35 computer 14. It should be further understood that the ARP 
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reply software program 38 and the FARP reply software 
program 40 can comprise a single software package resident 
on the memory of the storage router. 

As shown above, the storage router 18 supports IP, 
5 FCP, and ARP and FARP to allow the invention to resolve a 
storage router's AL_PA from the storage router's fully 
qualified domain name. In order to use the present 
invention to support SCSI legacy devices, the storage 
router must also support SCSI. As shown, the storage 

10 router can maintain the IP address of any SCSI storage 

device attached to its local SCSI interface (for example, 
storage devices 30 for storage router 18 and storage device 
72 for storage router 16) . 

As a particular example, again referencing FIGURE 2, 

15 the client application may need to access tape drive 72 
attached to storage router 18 having a fully qualified 
domain name of redwooodl.crossroads.com. The dns query 
from the host 14 would request the IP address for the 
"redwoodl. crossroads. com" storage router, which is storage 

20 router 18. The dns server 20 will reply to the host 14 
with the storage router 18 IP address "198.10.1.1" which 
corresponded to the fully qualified domain name 
~redwoodl.crossroads.com" on the dns server's resource 
record look-up table 24. The host 14 receives IP address 

25 "198.10.1.1" and sends a broadcast ARP request for the node 
name of the storage router having an IP address of 
"198.10. 1.1" . Storage router 18, having an IP address of 
"198.10.1.1", will respond to this message with an ARP 
reply that includes its unique eight byte node name. Host 

30 14 receives the eight byte node name and sends a FARP 

request asking storage router 18 for its AL_PA. Storage 
router 18 will send a FARP reply with its ALJPA. Thus, the 
host 14 has discovered the physical address of storage 
router 18 from its fully qualified domain name. The 

35 application running on host 14 can now run a number of 
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well-known inquiries to determine that tape drive 72 is 
attached to storage router 18, the location of tape drive_ 
72 and whether it is compatible with tape drive 72. For 
exanple, the host 14 could issue a REPORT LUNS command, as 
5 defined by the SCSI specification, to identify and locate 
storage device 72. When the application determines that 
tape drive 72 is compatible, it can store and retrieve 
information on that tape drive 72. 

Although the present invention has been described in 
10 detail, it should be understood that various changes, 

substitutions and alterations can be made hereto without 
departing from the spirit and scope of the invention as 
described by the appended claims. 
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yr^*T TS n* AT MED IS: 

1. A method for resolving a fibre channel device 
address on a network from a fully qualified domain of a 
device, comprising: 

5 sending a domain name query containing the fully _ 

qualified domain name from a host computer over the network 
to a domain name server to determine an Internet Protocol 
address for the device; 

locating at the domain name server the Internet 
10 Protocol address for the device based on the fully 
qualified domain name; 

sending the device Internet Protocol address to the 

host computer; 

sending an address resolution protocol request 
15 containing the Internet protocol address from the host 

computer over the storage area network to determine a node 
name for the device; 

sending an address resolution protocol reply 
containing the device node name to the host computer; 
20 sending a fibre channel address resolution protocol 

request containing the device node name from the host 
computer to the device to determine a physical address of 
the device; and 

sending a fibre channel address resolution protocol 
25 reply containing the device physical address to the host 
computer . 

2. The method of Claim 1, wherein the device is a 
storage router capable of supporting both fibre channel 

30 protocol and address resolution protocol. 

3- The method of Claim 2, wherein the storage router 
has a fibre channel interface that is addressable by the 
Internet Protocol address. 
35 4. The method of Claim 2, further comprising sending 

a storage device inquiry from the host computer to the 



SUBSTITUTE SHEET (RULE 25) 



WO 00/1 7769 



15 



PCT/US99/22139 



storage router to discover a storage device attached to the 
storage router. 

5. The method of Claim 4, further comprising: 

5 determining from a reply to the storage device inquiry 

if the storage device is compatible with a client 
application resident on the host computer; and 

if the storage device and client application are 
compatible, exchanging data between the storage device and 
10 the host computer. 

6. The method of Claim 5, wherein the data 
exchanging between the storage device and the host computer 
is accomplished using fibre channel protocol. 



15 



30 



7. The method of Claim 4, wherein the storage device 
inquiry discovers a plurality of storage devices. 



8. The method of Claim 4, wherein the device 

20 physical address is the arbitrated loop physical address 
for the storage device. 

9. The method of Claim 4, wherein each step of 
sending a request from the host computer is facilitated by 

25 the client application resident on the host computer. 

10. The method of Claim 4, wherein the storage device 
is directly attached to the storage router. 



11. The method of Claim 4, wherein the storage device 
is attached via an arbitrated loop to the storage router. 



12. The method of Claim 4, wherein discovering the 
storage device further comprises using a REPORT LUNS 
35 command as defined by the SCSI specification. 
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13. The method of Claim 1, wherein the network is a 
storage area network. 

14. The method of Claim l f wherein the domain name 
5 query and domain name reply are Internet protocol . 

15. A method for resolving a fibre channel device 
address on a storage area network from a fully qualified 
domain of a storage router capable of supporting both fibre 

10 channel protocol and address resolution protocol, 
comprising: 

sending an Internet protocol domain name query 
containing the fully qualified domain name from a host 
computer over the storage area network to a domain name 
15 server to determine an Internet Protocol address for the 
storage router; 

locating at the domain name server the Internet 
Protocol address for the storage router based on the fully 
qualified domain name; 
20 sending an Internet protocol reply containing storage 

router Internet Protocol address from the domain name 
server to the host computer; 

sending an address resolution protocol request 
containing the Internet protocol address from the host 
25 computer over the storage area network to determine a node 
name for the storage router; 

sending an address resolution protocol reply 
containing the storage router node name to the host 
computer; 

30 sending a fibre channel address resolution protocol 

request containing the device node name from the host 
computer to the storage router to determine an arbitrated 
loop physical address of the storage router; and 

sending a fibre channel address Resolution protocol 

35 reply containing the storage router arbitrated loop 
physical address to the host computer. 
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16. The method of Claim 15, further comprising: 
sending a storage device inquiry from the host 

computer to the storage router to discover a storage device 
attached to the storage router; 
5 determining from a reply to the storage device inquiry 

if the storage device is compatible with the host computer; 
and 

if the storage device and application are compatible, 
exchanging data between the storage device and the host 
10 computer using fibre channel protocol. 

17. A system for resolving a fibre channel device 
address from a fully qualified domain of a device in a 
storage area network, comprising: 

15 a storage router, comprising a fibre channel interface 

that supports both fibre channel protocol and address 
resolution protocol; 

a host computer capable of supporting Internet 
protocol and fibre channel protocol, the host computer 

20 comprising: 

a client application; and 

a data file containing a list of fully qualified 
domain names for each storage router in the storage area 
network; and 

25 a domain name server comprising a resource record 

look-up table, wherein the resource record look-up table 
contains the Internet protocol address and fully qualified 
domain name of the storage router configured such that the 
Internet protocol address can be discovered from the fully 

30 qualified domain name, and wherein; 

the client application is operable to access the 
data file and send a domain name query containing the fully 
qualified domain name for the storage router over the 
storage area network to the domain name server to determine 

35 the Internet Protocol address for the storage router; 

the domain name server discovers the Internet 
Protocol address for the storage router based on the fully 
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qualified domain name and sends the storage router Internet 

Protocol address to the client application; 

the client application sends an address 

resolution protocol request containing the Internet 
5 protocol address over the storage area network to determine 

a node name for the storage router; 

the storage router sends an address resolution 

protocol reply containing the storage router node name to 

the client application; 
10 the client application sends a fibre channel 

address resolution protocol request containing the storage 

router node name to the storage router to determine a 

physical address of the storage router; and 

the storage router sends a fibre channel address 
15 resolution protocol reply containing the device physical 

address to the client application. 



20 



18 



The system of Claim 17, further comprising at 
least one storage device attached to the storage router, 
and wherein the client application further sends a storage 
device inquiry to the storage router to discover a storage 
device attached to the storage router. 

19. The system of Claim 18, wherein the client 

25 application further determines from a reply to the storage 
device inquiry whether the storage device is compatible 
with the client application, and if the storage device and 
client application are compatible, exchanging data between 
the storage device and the host computer using fibre 

30 channel protocol. 

20. The system of Claim 19, wherein the storage 
device inquiry discovers a plurality of storage devices. 

35 21. The system of Claim 19, wherein discovering the 

storage device further comprises using a REPORT LUNS 
command as defined by the SCSI specification. 
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22. A system for resolving a storage router physical 
address from a fully qualified domain of a storage router 
in a storage area network, comprising: 
5 a host coit5>uter capable of supporting Internet 

protocol and fibre channel protocol, comprising: 
a host processor; 
a host memory; 

a dns query software program resident on the host 

10 memory; 

an ARP request software program residing on the 

host memory; and 

a FARP request software program residing on the 

host memory ; 

15 a domain name server capable of supporting Internet 

protocol and fibre channel protocol, comprising: 
a domain name server processor; 
a domain name server memory; 

a resource record look-up table containing the 
20 Internet protocol address and fully qualified domain name 
of the storage router, such resource record look-up table 
configured in a way that the Internet protocol address can 
be discovered from the fully qualified domain name; and 
a dns reply software program resident on the 
25 domain name server memory; and 

a storage router, comprising: 

a fibre channel interface that is addressable by 
the Internet Protocol address to allow support of both 
fibre channel protocol and address resolution protocol; 
30 a storage router processor; 

a storage router memory 

an ARP reply software program resident on the 
storage router memory; and 

a FARP reply software program resident on the 
35 storage router memory, and wherein: 

the dns query software program is operable 
to direct the host processor to send a domain name query 
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containing the fully qualified domain name of the storage 
router over the storage area network to the domain name 
server? 

the dns reply software program is operable 
5 to direct the domain name server to access the resource _ 
record look-up table and discover the Internet Protocol 
address for the storage router based on the fully qualified 
domain name in the domain name query and to send a dns 
reply to the host computer that contains the storage router 

10 Internet Protocol address; 

the ARP request software program operable 
to direct the host processor to send an address resolution 
protocol request containing the storage router Internet 
protocol address over the storage area network to determine 

15 a node name for the storage router; 

the ARP reply software program operable to 
direct the storage router processor to send an address 
resolution protocol reply containing the storage router 
node name to the host computer; 

20 the FARP request software program operable to 

direct the host processor to send a fibre channel address 
resolution protocol request containing the storage router 
node name to the storage router to determine a physical 
address of the storage router; and 

25 the FARP reply software program operable to 

direct the storage router processor to send a fibre channel 
address resolution protocol reply containing the storage 
router physical address to the client application. 

30 23. The system of Claim 22, further comprising: 

a data file containing a list of fully qualified 
domain names for each storage router in the storage area 
network; and 

a client application resident on the host memory, the 
35 client application operable to direct the host processor to 
access the data file, obtain the fully qualified domain 
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name of the storage router, and send the domain name query 
to the domain name server. 

24. The system of Claim 23, further comprising at 
5 least one storage device attached to the storage router,, 
and wherein the client application further sends a storage 
device inquiry to the storage router to discover the 
storage device attached to the storage router. 

10 25. The system of Claim 24, wherein the client 

application further determines from a reply to the storage 
device inquiry whether the storage device is compatible 
with the client application, and if the storage device and 
client application are compatible, exchanging data between 

15 the storage device and the host computer using fibre 
channel protocol. 



SUBSTITUTE SHEET (RULE 26) 



WO 00/17769 



PCT/US99/22139 



10 



38- 
42- 



18 



-a STORAGE 
-a ROUTER 



72 



1/1 



14- 



20 




FIG. 1 




STORAGE 


CD- 


ROUTER 


CD- 




-38 
-42 



HOST SENDS DNS QUERY 



HOST RECEIVES 
IP ADDRRESS AND 
SENDS ARP REQUEST 




CLIENT RECEIVES ARP 
REPLY AND CACHES 
STORAGE ROUTER NODE 
NAME AND SENDS 
FARP REQUEST 



CLIENT CACHES AL_PA 
AND INQUIRES TO 
DISCOVER ROUTER- 
ATTACHED DEVICES 



dnsquery 
redwood 1 .crossroods.com 



ARP Request 
for 198.10.1.1 




FARP Reply 
with 




FIG. 2 



DNS SERVER RESPONDS 
WITH STORAGE ROUTER 
IP ADDRESS 



STORAGE ROUTER 
ACCEPTS ARP 
BROADCAST REQUEST 
AND REPLIES WITH 
ITS NODE NAME 



STORAGE ROUTER 
ACCEPTS FARP 
BROADCAST AND 
REPLIES WITH ITS AL.PA 



CLIENT ADDRESSES 
STORAGE DEVICE 
ON THE NETWORK 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT7US99/22139 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) : O06F 15/177, 15/173, 15/16 

US CL : 709/222, 226, 227, 245; 710/129 
According to International Patent Classification (IPC) or to both national classification and IPC 



& FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 709/222,226.227.245:7107129 



Documentation searched other than i 



i documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where 
STN: COMPENDEX, INSPEC. USPATFULL 



practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y t P 
Y,P 

A,P 



US 5,854,901 A (COLE et al) 29 December 1998, see col. 1, line 
50 - col. 2, line 45; col. 3, lines 12-64. 

US 5,941,972 A (HOESE et al) 24 August 1999, see col. 1, line 53 
- col. 2, line 36; col. 3, line 24 - col. 4, line 65; col. 5, line 26-38; 
col. 7, line 50 - col. 8, line 52. 

US 5,954,796 A (MCCARTY et al) 21 September 1999. 



1-25 



1-25 



1-24 



[ ] Further documents are listed in the continuation of Box C. See patent family 



* Special categ o ri s e of cited documents: 

•A" document defining the general state of the art is not considered 

to be of particular relevance 

"E" earner document pubhshod on or after the international filing date 

»L* document which may throw doubts on priority chthn(s) or which t> 

died to e sta b lish lha pntfiantipo date of another citation or other 
special reason (as sp ecified) 

"O* document referring to an oral di stlui u io, use. exhibition or other 

'V docuaaent published prior to the internatiopal fifing date but later than 
the priority date claimed 



later document published after the mtcrnanooal tiling dt 
data and not in conflict with the sppbeanon but cited t 
the principle or theory underlying the invention 

document of particular relevance, die churned inr cation 
considered nor el or cannot bo considered to invohre an 
when the document is taken alone 

document of particular relevance; the claimed invention 
considered to involve an inventive step when the <" 
combined with one or more other such documents, such 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
29 DECEMBER 1999 



Date of mailing of the international search report 



04 



Name and mailing address of the ISA/US 
Ctammstoocr of Patents and 
Box PCT 

Washington, D.C 30231 
Facsimile No. (703) 305-3230 



Authorized officer 

PAUL KANO '■■ JG* 

Telephone No. (703) 305-9000 



Form PCT/ISA/210 (second shectXJuly 1992)* 



